Role of an intrachain disulfide bond in the conformation and stability of ovalbumin.
Ovalbumin, which contains one intrachain disulfide bond and four cysteine sulfhydryls, was reduced with dithiothreitol under non-denaturing conditions, and its conformation and stability were compared with those of the disulfide-bonded form. The CD spectrum in the far-UV region revealed that the overall conformation of the reduced form is similar to that of the disulfide-bonded one. Likewise, the inaccessibility to trypsin and the non-reactivity of the four cysteine sulfhydryls, exhibited by the native disulfide-bonded ovalbumin, were still retained in the disulfide-reduced form. Thus, the reduced ovalbumin appeared to substantially take the native-like conformation. However, the near-UV CD spectrum slightly differed between the native and disulfide-reduced forms. Protein alkylation with a fluorescent dye and subsequent sequence analysis showed that the two sulfhydryls (Cys73 and Cys120) originating from the disulfide bond are highly reactive in the reduced form. Furthermore, upon proteolysis with subtilisin, the N-terminal side of Cys73 was cleaved in the reduced form, but not in the disulfide-bonded one. Upon heat denaturation, the transition temperature of the reduced form was lower, by 6.8 degrees C, than that of the disulfide-bonded one. Thus, we concluded that ovalbumin has a native-like conformation in its disulfide-reduced form, but that the local conformation of the reduced form fluctuates more than that of the disulfide-bonded one. Such local destabilization may be related to the decreased stability against heat denaturation.